Published patent application number 
JP-A-5-75780 
Published date 
Application number 
Applied date 
Applicant 



Inventor 



w 



ard, Tokyo 



Patent attorney 



March 26, 1993 

Patent application No. Hei3-230261 
September 10, 1991 
Cannon Inc. 
3-30-2 Shimomaruko, Ota Ward, Tokyo 

Masami Amemiya 

in Cannon Inc., 3-30-2 Shimomaruko, Ota 
: Yoshikazu Tani (Other one person) 



1 



[Title of the Invention] Image reading apparatus 
[Abstract] 

[Object] To more accelerate a read rate without changing light 
storage time. 

[Configuration] In case an image is read at resolution equivalent 
to 1/n (n: positive integer) of the maximum resolution, a CCD 
image sensor 1 for reading a manuscript is driven by a CCD driving 
timing control circuit 3 and the output of n pieces of adjacent 
pixels is added and synthesized. 
[0009] 

[Pref erred Embodiment ] Referring to the drawings, an embodiment 
of the invention will be described in detail below. 
[0010] Fig. 1 shows one embodiment of the invention. 
[0011] As shown in Fig. 1, a reference number 1 denotes a CCD 
image sensor that reads amanuscript sheet p . Aref erence number 
2 denotes a light source that irradiates the surface of the 
manuscript and the light source is controlled by a light quantity 
control circuit not shown so that the light source always emits 
the fixed quantity of light. A reference number 3 denotes a 
CCD driving timing control circuit and the CCD driving timing 
control circuit supplies each group of signals described later 
according to reading resolution specified via a bus of a 
microprocessor unit (MPU) not shown. Reference numbers 4a and 
4b denote a carriage roller for carrying each manuscript sheet 
and 5 denotes a motor for feeding each manuscript. A reference 
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number 6 denotes a manuscript feeding motor control/driving 
circuit and the manuscript feeding motor control/driving 
circuit controls the motor so that a manuscript is fed at a 
fixed feed rate specified via an MPU bus not shown . A reference 
number 7 denotes an amplifier for amplifying an analog picture 
signal read by the CCD image sensor 1 up to a required level. 
A reference number 8 denotes an image binarizing circuit, the 
analog picture signal amplified by the amplifier 7 is converted 
to digital multivalued image data and further, after digital 
image processing required to improve the quality of an image 
(for example, shading correction and edge highlighting 
processing) is applied, binary image data is finally generated 
by a digital comparator . A reference number 9 denotes an input 
switching circuit that selects one of two binary image data 
and outputs it to the next device . A reference number 10 denotes 
an image data compression (coding) circuit and the image data 
compression circuit compresses binary image data selected by 
the input switching circuit 9 so that the binary image data 
is coded data. A reference number 11 denotes an image data 
expansion (decoding) circuit and the image data expansion 
circuit decodes the coded image data so that the original binary 
image data is restored. A reference number 12 denotes buffer 
RAM for coded image data for temporarily storing the coded image 
data output from the image data compression circuit 10. A 
reference number 13 denotes a SCSI bus transfer control circuit 
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that controls data transfer via a small computer system interface 
( SCSI ) bus and 14 denotes an SCSI bus that finally outputs coded 
image data . A reference number 1 5 denotes an image data transfer 
control circuit ,a DMA transfer control circuit, and the image 
data transfer control circuit controls the transfer of coded 
image data between each device described above. A reference 
number 16 denotes an image display, the image display plots 

a binary pixel data string on two dimensional coordinates and 

reproduces a visible image. 

[0012] Next, the operationof this embodiment will be described. 
[0013] Analog image data read by the CCD image sensor 1 is 
converted to digital multivalued image data by the image 
binarizing circuit 8 after the analog image data is amplified 
uptoarequiredlevelbytneamplifierT. Further, afterdigital 
image processing required to improve the quality of an image 
is applied, binarizing processing is applied. 
[0014] As the input switching circuit 9 is connected to the 
binary image data side on the side of the CCD image sensor when 
a manuscript is read, a sequential monitor image is displayed 
on the image display 16 based upon image data sequentially read 
by the CCD image sensor, simultaneously the read image data 
is sent to the image data compression circuit 10 and coding 
compression processing is applied to the read image data. For 
a method of coding, a modified Huffman (MH) code and a modified 
relative element address designate (READ) (MR) code and a 
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modified modified READ (MMR) code which are respectively 
well-known technique can be used. 

[0015] Coded image data generated by the image data compression 
circuit 10 is temporarily stored in the buffer RAM for image 
data 12 under the control of the image data transfer control 
circuit 15 . After reading one manuscript is finished, its coded 
image data is read from the buffer RAM for image data 12 again 
under the control of the image data transfer control circuit 
15, is sent to the SCSI bus transfer control circuit 13, is 
finally output onto the SCSI bus 14 and is stored on a 
magneto-optic disk 17. 

[0016] Next, the operation in case the coded image data stored 
on the magneto-optic disk 17 is read will be described. 

[0017] First, the coded image data stored on the magneto-optic 
disk 17 is read via the SCSI bus 14 by the SCSI bus transfer 
control circuit 13 and is temporarily stored in the buffer RAM 
for image data 12 under the control of the image data transfer 
control circuit 15. Next, the coded image data is read from 
the buffer RAM for image data 12 under the control of the image 
data transfer control circuit 15, is sent to the image data 
expansion circuit 11, and decoding and expanding processing 
is applied to the coded image data there. 

[0018] As the input switching circuit 9 is connected to the 
side of the image data expansion circuit 11 when an image is 
reproduced and output, decoded original binary image data is 
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sent to the image display 16 via the input switching circuit 
9 and a reproduced image is displayed on the image display 16. 
[0019] The basic operation when an image is read and when a 
stored image is reproduced and output of an image reading 
apparatus equivalent to this embodiment has been described. 
[0020] Next, the driving timing of the CCD driving timing control 
circuit 3 in case the reading resolution of the image reading 
apparatus equivalent to this embodiment is changed will be 
described in detail. 

[0021] Figs. 2 are explanatory drawings for explaining a CCD 
driving method in this embodiment of the invention, Fig. 2A 
shows a CCD driving pulse waveform group when an image is read 
at high resolution and Fig . 2B shows a CCD driving pulse waveform 
group when an image is read at low resolution (equivalent to 
1/2 of the high resolution) . 

[0022] Signal charge corresponding to the accumulated luminous 
energy of each pixel is transferred to the next section at each 
edge of CCD driving clocks 1 and <$>2 and is finally sent to 
an output section by a transfer section of CCD. Analog signal 
charge accumulated in the output section is sampled at the 
leading edge of a reset pulse and is sent to the next device. 
Next, analog signal charge accumulated in the output section 
is discharged during the reset pulse and preparation for 
accepting next signal charge is made. 

[0023] As a reference clock having a double frequency (half 



6 



period time) of a frequency when the resolution is high is applied 
to the CCD driving timing control circuit 3 when the resolution 
is low (that is, the resolution is equivalent to 1/2 of high 
resolution), each period of the CCD driving pulses 0 1 and <t> 
2 becomes 1/2 and the output rate of signal charge becomes double . 
In the meantime, as a reset pulse for discharging signal charge 
accumulated in the output section keeps the same timing as timing 
when the resolution is high, one pulse is output for the output 
of signal charge for two pixels. Therefore, as a result, in 
the output section, the output of signal charge in a certain 
pixel is added to the output of signal charge in adjacent two 
pixels, is synthesized and is output to the next device. 
[0024] In the meantime, as a frequency of a reference clock 
is doubled, the period of a shift start pulse becomes a half, 
light accumulation time (lux/sec) every pixel becomes a half 
and light accumulation time after the output of signal charge 
in two pixels is added and synthesized can be relatively kept 
the same. As the output of signal charge in two pixels is added 
and synthesized, a rate of the output of image data to the next 
circuit can be also kept the same as a rate of the output when 
the resolution is high though the frequency of the reference 
clock is doubled. Simultaneously, as resolution in a vertical 
scanning direction can be equalized to resolution in a horizontal 
scanning direction by equalizing a rate in the vertical scanning 
direction (that is, the feed rate of a manuscript) to the 
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quadruple of a rate in the vertical scanning direction when 
the resolution is high, the manuscript feeding motor 
control/driving circuit 6 controls the motor 5 in this case 
so that the motor feeds the manuscript at a quadruple rate of 
a rate when the resolution is high. 
[0025] 

[Effect of the Invention] As described above, according to the 
invention, as the output of adjacent n pieces of pixels in a 
solid-state image sensing device is added, is synthesized and 
output in case an image is read at resolution equivalent to 
1/n of the maximum resolution, there is effect that the reading 
rate can be more accelerated without changing light accumulation 
time . 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing one embodiment of 
the invention; and 

[Fig. 2] Fig. 2 is a timing chart for explaining a CCD driving 
method in this embodiment of the invention. 
[Description of Reference Numbers] 

1 . CCD image sensor for reading manuscript 

2. Light source for irradiating manuscript 

3. CCD driving timing control circuit 

5. Motor for feeding manuscript 

6. Manuscript feeding motor control/driving circuit 
8. Image binarizing circuit 
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9. Input switching circuit 

10. Image data compression circuit 

11. Image data expansion circuit 

15. Image data transfer control circuit 

16. Image display 
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DRAWING 

1. CCD IMAGE SENSOR FOR READING MANUSCRIPT 
3. CCD DRIVING TIMING CONTROL CIRCUIT 
READING RESOLUTION (IS) SPECIFIED 

6. MANUSCRIPT FEEDING MOTOR CONTROL/DRIVING CIRCUIT 
FEED RATE (IS) SPECIFIED 

8. IMAGE BINARI ZING CIRCUIT 

9. INPUT SWITCHING CIRCUIT 

10. IMAGE DATA COMPRESSION CIRCUIT (ENCODER) 

11. IMAGE DATA EXPANSION CIRCUIT (DECODER) 

12. BUFFER RAM FOR IMAGE DATA 

13. SCSI BUS TRANSFER CONTROL CIRCUIT (SPC) 

14. SCSI BUS 

15. IMAGE DATA TRANSFER CONTROL CIRCUIT (DMA TRANSFER CONTROL 
CIRCUIT) 

16. IMAGE DISPLAY 

17. MAGNETO-OPTIC DISK 
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